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Sh iUAn i steal), SU-«TD iOAP^ f^itenti TC. {OAPl 



<54>TMs; RIUSRO.AU.^ ^\C\^\IU!H V s % s ^ - L\ FK F AND A COK^OI, rii? HAVE ^HHN RE'COgDSO. 
! . 'X\!^l^ >U < (Oxi OR! im\tMH DATA FILE AN»THF CONTROL n a, WO 

DXvNiClx K>a ES.-VDISO TK€ RECORD C^RRU^a 
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A fftfCfd CAD :i 

«Ht iTii? -U ss-\ ^^- fceojUijig 5sc cos^raJ mi nmU <i.its d&'iia.lbcd. Jts aii-ditSoa, a d^^uce A^dsjjg tJse tsfcom turn*? | 



i 

Rmixd earner m wMdi a isiais data me Md a cmm fkh h w hmn ttiQoM, me« ot 
device rtxcsximg ihs msfe data m$ md the comml tlk, and device for readme the 



a>i>ti-oI file luvg' be^i^ secorded. ti^e coauol so ihe cojitrul uk ijeis^g $at^adeiJ tor 
cjiiitrolhs^j-; ihe ^-epn-Hlyci:oii of representations of maisj data in the m^i data isle during of 
after read-out of dte niaiti data file, the mak data fih and the control data ftle being 



is- 



coatfoi lile on a j«co«i CMrier, in wMcli prior 6 
from a main data signal m 
m wMch sh« control fiie is derived 



data rj\e is derivea 




The invenaoa f-irthes cclaies tc< -> ^:ieiiice for rccorauig fites osi recc^ni 
earner, the device compn:s.ifig nx^^ir.o fv.?r denving trotn a snain dais file to be njcorded and 
& ootttrol tile to l>fi f^eofded a majn <iata sigjsai and a control data signal respectively in 
I asd encoding ntles which are identical Ibr hotU 



The 



mm 



mty^ 



dctojintsd decwHpg and deformattiitg mlos 
the n>ain data signal and the costml data &igm& from the t~i^-s thu^ r«.5d. a aIg^;^! 
processi^i uru: Cu-upU\1 tu the dm^ding ajjd deformatung jtc^h-ss fo procois ihc n-sam daJH 
signal, arjd a a.5fU?ui imit coat>ied to the Oecoding and tieformairing ;75j;an% rs.xcn'c tha 



Such a record earner and 



devices aie known j inl^c^li^ 



m:rmimmm 




files, fm « 
5 bd.gte 



l:ps:a:€smps&t Blse, s pktufe data sfestal 
ith the Cl>4 sij^Tidard prior ro n;ccj.^,mg 
Coniml files, is d« fmn of ir^Vaurior? progn-x.^ -co slv- ro>„orecc, Prk^r to recomm| 
t^e contml data signal is corssfsw; „yntroi file m avCorv.ta«ot' wim the same 

alio ih$ main datfj. f-k% Ihe psctuje Uau tlk ihiss retxjrded be read a^t^d representatlom 
of the MoTw.^tim m ih^ pictun; 4m me «^ be rg^fod«ced hy xmm& of a so-cslled CD4 

The pimm 4am Me is rad at a ftigh bit me, whjch has the aUvaiiuge of a 
stiort read^^yt ume for the pietum ^ata fa«. However, th« high hk during ^^ading also 
IS mmsi^ the control fife beconses avaikljk the ^jt-c hici^ bit Sinc« it 
eusiomry that a CD-I |*ky®r cots^» a mmpmtr system for i: 



The «se Df such a sx^mptitet sy,ste has the aclv^arage (bs^ the player 
be lised for v,inct> of ^-sjirix^^jos. However, k drawback i.s ihsr such a comp^jtetr 
10 sysiem .-^ author cxpettMye. If ti>$.» CD-i svstem is used t;xchH:vely ^^orit^g & recom 
iranier specUiC u^form^tioti, stsch as for example pkmt^. i?^fornmtioii odgsnatutg frotn 
pholugraphic aegativ^ or slides, It may fee desliabie m have a dedicated read device, 
which is capable mly of mdkg recojti omim m which said specific infommtkm has 
h^ mmm. For processing the Mormilos imm the main data file it is then pnsfened 
1$: sise a dedicated md hence cheaper data processing unit rather s coT.«.k>r system. 
However, a probto which is then escomteTcd is that a a?nL''oi vjuit nv;;^^ be 
used which is capable of tmmg in the eoatrol data from the control tilt. <^hHtb is 
pt^m^ at a Mgh bii rate. However, the control fm&ticm to pertotmed by ssja 
comrol Mit do jiot require the isse of a control unit witii a higit $igmHyux^&m^ s|>e«4, 
30 1 which means th^i a ootitrol unit wl^ a high signal-processing speed, which is expensive. 



has to be ascd merely for r^dkg in the ccjsts»i data 

JvjJjc, s.ev tor r-^^ ^ ,e reco'^*? corner be D*~rrj<ts^l 

\\ 'ih rs-^i%.u V tht record earner obie£<t j% ^cli'CVv^d m K-txt n e cooisvl 
cat! cc4i^trrs^*o packets ot a idmtlcai coalrol dam bit gro?^, a an integer 
greater ta isqual to 2, 

With mm to the metksd said d>ie<st ts achieved jn for demkg fee 
comrol fib a contml data sigml is employed which mpn» p.^cte of s> ideinica? 
m control data bh group? e^Jj, s bc^ng an integer greater to or equM to tv^o. 

Wife resfsect ^ ths device fer recor^ag said ts achieved is tlui the 
device compfise^ meMs for suppiymg a control ^ta signal mmpmmg « conbscudve 
idsaticaJ tmirol data bit gratis, n bdng an integer j-tvV or v^j^i oi c^^j' . < 

Wt05 respect m the device for reasl^^Jg sai4 m^^ci \k achieved m Khc^i t«e 
15 cojutol imit compnss.^ ^s'ecLsn muins fm seWng m costtol d^ata bh grotips Ibr each 

?^eco.a>5>g tr.e coarol data n t^^e cont-cl fi^- j^s packets idettfcal y^onmi 
data M submatiaily reduces the amount of fiostr&i data becoaiing avatlable per 
u^^t pf tinte dunag readmg, hit gnstip each pacto or a limhcd number of 

;!0 bu groups ror eav^h pacJs^ sigaificandy reduces the reqsiireil ptocessst^g s^pced at tPt 

Kimtrol mit whde r«aakg-m dis cortiT»l dais, which eaabiss a mml md n&v^ng a lo^v 
prtwOTng ^psed mi ikm a cheap contfoi smt to be used. 

attractive cmboslimenr of the device for reading fee r&cord earner is 
ch'^^^.^-^zid in t^at t e s«r'^*ouaK meojjs com.^tsse sx^r^.-uon means for den\ '^^^ 
2? c ^^^N s^iitU > - m<i <■ i^'^\i€Kicv re atcxJ to packet Tpcrn^-^a ^^utrcy m ih? ba^..^ o'- 

1^ e packers rc^u* a."C meai^s tor readmg-m at k*;^t s^sc oo , rol d .5 '■^u > -yu 
pack:! m syscbmnism wife the clo^^ signal. 

A fe-ltabie syncnronmtion of fee clock jstguai Witij Jin iw^k^.^ con be 
id obujn^i by xK?ng .Hn embo»)im< ni of the reconS earner wbjch is chamctenxeii m tbat the 



mmmm^ 



4 



5 




Wh-zn the last'm&r>^o-e*; o-Z-^xhr-enr of the f€i;otx1 earner k used ir is to be 
preferred k> armnge bit groups not cont&inis^g i^orami data for isositroillng the rspfodLsedon 
1 0 ;ir the Dcgu5ftir,^> of cverj frame. This has the ^vmt&ge dsimjg te&<l% of the cmtml 




oaly lifter a waiting time. 



A rdkbte sy«.cht»si?^ti©5i eau ^Ixv- be oiJttii^.<id bv mcarjs of a-i embodiment 
of the tecord c-atiief which is chmctcfkea in uhar tfe s>:^ck«t^ «re arf^ii&d in frames, a 
20 pluffility of consecutive tarn syschroak^tia?! bit groujis being aranged u the beginning 
of efich frame, ^vhlch gio^^ f&m a bit pattern whicfe devislss trm M bit pmms 
farnied by xfw. cm^ data bit gtoups of the fmt^. 




eam«f Is used wMch Is ctoeimKed in that eadj costrol data bii ^'to^p con5u;i^;es 
^>^o^-o-;)^^ao.5 b b ^ ' ..hie, the fegic values of eoivcut^u u , -oi ht- tv 



gwm.5s aiiorraUng with a ^tepetiaoa patteui whs>se S§qu«ncy is reiat^d the freq-o^r^ey 
30 which the pacte recur. 



^cfmhmmm 



i mfe it possible to use a deck sTgrnl of s 
signal value corresponding the logic vialu© of tlie syachmmxiag bits, whkh results m a 
verv' simple clock signal generation, 

A mnlier onHX-^difneiU of Lhe recfn'd c^imer i^j charactemed k that eaclJ 
I E:?ii; groups for efror-cwecdon purposes an; added, wakh bit gmtips ar^ in a 

predeie^uine^i tdatsofi with She mntjol data bit $tmps k tfee ih 

llie «ise of such s record cssrier ssate it po«§sJ?le m s 
contmJ data hss bm^m^iin compfetdy k ^e eontml aitst This is particularly 

mi^m to the mad of control data serves to perform fanher control tasks, la that case 
ntemipted |^ perform arjother conml task of higher pnoniy. 
& costral 4m is not read itt completely, bm thh can be 
of tfee feit imw^ ad<ied for ermr^eteetioa purposes. Met 



nte li^v-mtlon will now be described In more deiall, by way of e 
toFigism I ro3i,m which 
1^ iband Icshowaj 



!m§ of picture isfonimo^u 
ss a siitt^bJe re-sldual c^Msng ^o used for sn ihc coding oi 



ra $£*nos o: vvJeo pi^.s^Tj;,* ?;-5cre.?s:ng resolutions, 

i^igiixe 6 shows a format of s sudfjk containing a tman^ily coded pjcture, 



wo 



Figui^ 8 shows a pis 
Ogieii to shows mi 



0f dilltrm picture pT^vcs^ing f\>?^cnQns. 



Figure :i afeAv> a .^axt^^,e tcjri^iat 'cr reco^^tsg preteri-nnal reprcKjucufi-. 
Figure' 12 ^IxH^s a suitable torstuJ fur storijig prffexentisl feprcnluc^^OR 
i i3 show& a mosaic piemfe sompos^ of sixt« 




20 

Fsgyte li shows a tokHri unit for is,-^ m the picture siarage sysm, 
Hiiiss if diagiammatically illissssa^ ihs CMOM XA fotm&% 
Fsgw 20 shows a smia&Ie ssrg^sato of tie i«cofd earner If the picmi 
inromatios hsK bee« rOTdsd ift a&>or?toc«! a CD-I foTwat. 
^-"^ Bgutss 2U 23 and 24 show suitable ^o^aguratsons of pA-iari- :tnc5 or 

Ms been dwl« mto blocks in aficotdano^ with a CD«r format. 

c^nigiirstioE shown in Fjg, 21, 




12 m which fee m^'entlou ca,n b« 
mil I for scanning 




a rsconi carrTf 1 84 by r 
to rccor<iiu'ig the control urjt 4 c&s applv m opuo^ai piciuc pfi^^sm$. for mmpte lo 
enhance, correct o? edit the fjcare rcprcse ^.to-: dein^csj tjx ed fiemte 
isito«-matioa. For tlijs pu?p<;?Si, tlie comio . . ^ <.> ^"^s. n ^-^^sss mt-^-is 

vhich are kuown Th& ^ecorduig usu? m^; <,s.*fi^pr >>e ^cr e,vi5i^p.e, an optical, a 

msgnetic or ^ msgtieto-opdcai rs,vx jta'-j: 4t^^ai in m&w of the fegh sk>?«g£ capacity of 
oplk-al and tnagnato-optlcai tm>rd carns-n? it %& preferred to use an ooiic^ $. *j^agr«jji4> 
<*ptlcal s«co«dm| device, Th& ccmtroi umt 4 may comprise a computer syste^r, fo"^ exauipie 



30 



pku iT-it; <5i^pU> *.ri t. Suc'i s. |^sc*ure dispky u?>it msv corftpn^ a Qispky scrwsn ^, 'Ansch 
fctr sxamjfjfe imm% mn &f the coatrol lislt 7, or aa dectrtjoic imaae xjnfit^r 9 tor 



Fcrmwimm 



a hard copy 15 t)f & mpmmmm of ih^ m<l»<su!: coded picturs. m pimm 
repiroductlorj system 13 may ftstOisr c^smpsise aMtkJsal recordrng device 
fey messs of wMeU ^0 cisded ^ctw^ MmmMon m.4 by mejms of the read de^ic^^ 6, 

Computer . oi vs\n iua^.^ haxdv^a-'^ .«-c 

^.-^s ti\e a-^\\\xKKma.t xt is compa^nveiy 
To ^"c.nera!. it i& desirable tx> bave sucit m ^pea 

mm 

.tmm ofk & display sisi^sa, the OHupudssg a|»jiy aiid stoj^ge capacity af 
1 In ihs fern of a a>mput8f or wf?rk station ars? high ir^ 

fimqdoas to Issspe^omsd- In ihtxi c*He it is preferred ro 
unit %vltfe a limited o^^mputJisg asid storage cspacUy and a 

Figure k Au s s,>i. a m .i psctDcc ^^rnritv^t aisa rep^oducuoa systes^ 
14 TIh.^ NunpUnc^s NS^is^m I ^ co^r.prs^s a d^^pLn unu 10 ^^d a picture remcvaJ asid read 
at^a \ i co-^'>pr&irg ihs read umi 6. A control uttil for w^ntroliusg tJve mrieval and r«&a 
operauan <inc, n applicable. & limited lae&teprocc^smg can be accommcKlated la one of 
tlis umts iO and I L to suitably in the asit IL Whm the coatrol unit is accommodated m 
the myiml aad read mi H It Is pos^le to employ, amoug^t otbm. a standard T\' set 
or rsomtor unit far the pktmi m&pUy d««cfe, 

Tj-its is an advantage, in paitica!ar far iponsumer uses becav sc De s.0!:5^.*tn«r 



siown ir. H^. la a»t 



30 are psruc^larly stiitable for ceatnd uses, I 



wo wosssg 



I : ibmM aad order, Flgw© 2 stews E , 
% ceded picture hvfoiimiiari Imr the 
fetsffi«£'e<i !PL LPc>, lleteii-saue;- *J55? nlj^s IPL JPn will be feferrc-d » as pictiire 
files. M«re<?ver. <^ pisinistn of ot^nrxoi u?cs ?m na^c tsis^cn a^cor^ed, Hts;s« files coat^n 

a v-'hkh js '^sed ror controlling the j^^^out of the eoded picmrs jfuonnaUon, for 
s oi p^hmmg opdoBsl picture proce«si«g opgstatos on a^e piawe infornMiot^ 
i and the pytpos© &i dispkylng t^tsmm^ of eoded pa«s« iataaaosi, Ir 



is tQ be mm psit &f the conm*! data may be $ 
rhls of tise controJ data k part mlatiag speclflcaJly to the control of the tead-ouL 
I of the qcsk^l picim^ infonnattori costaiae<| m Ute yebvam 
s file. The advantage of this Is that 1^ mimm comml data becomes available si &e 
t at which It is needed, ai the instsnJ a( v^hkh ihc picture is n^ad. 

Apart from tl^e picture Bbs Ip axsd the isis^^ociated ountml fsbi. SB it may :|5$. 
i in a notr^ber of case? to record fjles 'vUh sdditk>n.i.l infor natie^n, for ex:ivn,r>itf 
audio inforsT^ation or ?e^;t informatJOR^ Such audio and/or texr infornKraon t-r$ay rdsitc to, 
for example, ooc;:c ;-;cujrc Istformation and can then fee repro<lafied or displ&ycsd when the 
s of the; relevant ooded pictrnt iufomatjoi) aj« displayed, 'fhe files with 




sof^he 

subfiles for the picture Hie IPl bear the refen^nces TV/4, T\^ A'T\\ 16TV, HT\\ 256TV, 
The suhfile TV deSaes a representation of the scanned pktia^^ %vith a rosoliuson 
corresp<:*"«5i''^g subs^nuai^v k j ^tundara KTSC ot P<\L T\' picrarc. Such a .-^xctusc may 
cojT^piise. for c\r<u-iple, 512 ijne? oi 768 pixels t'-ac: , The sutsnlc TV' 4 r-pre^esis dv? 
scanned picture v,-xih si rc^olv-'ion %*<hicr ai^ iv^r.'s/sUi. ar^-J ;he Nerticai dircciioo ha^ 
been reduced hncariy by a lactor of 2 relative to tlje resohjuon of the picture rcprcseated 
by the subfile TV, The subfiles 4TV. I6TV, MTV and 256 TV c 



factor &( 2, 4. ^ and Ife respectsveiy. Pj^tebly, the subte an^gcd «5ch a v^. 
that the resoiutsons of thss reps«smsato$ 4$Msd hv the j.«cce$sive cc?a».^ pel '^t.^ x ^.^>,e 



■eseritatiofi of a psctuj:e of lew 

fxor asifu x Ini^cC, m\ 4«oimt of Oje liistel 
this, th« tcM-^m um of a coded plmn 
%n compasHsm with the read^out toe of 




10 



Ab area or co>. .-i u cr .alue vvJl rckne^ roi^iu^f &<; a ot^k>t 
l^ket aod 53:ea of consur huj. < . ^alue %-tt»^€4 £o hsjc^ixsat^er as a 

lu.n->T>ancc pixel A cOim m-se.& rt a ^xjcm e^^u-i to the Ml picture wtdth be 

x^xftrrta to bctsin^m as a co1c«- pur^iit?' txe. A row ot lummajiee pjsds of a m4in equal 
t^.e HI picture ^iMi ^iW rcle^t^^ ksieixiafter a a knjmance picture line. A 
by hnxmm^^ p^cmrt Utmm^ci^or piciui^ caa fee dcBfied 
by a coded plct?^ by assigmag to each Inmmmt^ pxel and ^oter pxel a di^Ttal 
code s,^ecifmg Ihe relevant kmujance valtse and color value.i 
2S Figiue 3 by ^ay ol iaiisttatort 'shows t!*e struo. r.^ ? yK ^xv coio. 

and iumjisaace pixels. The luislnaoce ra\d<: ^ m« rcter^s'^v ^.i^^nb {\ , 
J The colot pmh bear fee refers^TSce y^-j. r , s 1 <; lo^o^s *h.. in 

Ftg i as iS cti&tomaty, th$ dimcm ^ a . or ^n >h.' he. ..-^ ^.d , &i 
vemea] dsrwicn i$ twice as iarfis oun^n^w!, « u.t k\r ^.dx-iC^^ pix^ x Tk n 'tjs,.^^^ 
p that the re$i?!uu<^s^ of m?; coi^r mlbrmation m honsioutal ajjd the> vertical directtoa is a 



hem of two low lli© m^v&m of ihe Mnaace mform&^tm, 

A saMe j^ure codiag k tfeai wh,kls a digilal code or aigi?al axfes 
Is/are mslgsied m a'ef>' lummanca pixel m4 even' color pixel, the codecs) defining tht; 
absolute value of l«i«uu?ice compon«st Y md the absoluie valuss of tha coio-ir- 
5 difference components 11 md V tespsettvely. Such & axtsng wiU be refert^ to heraisufter 
an abscijuie picture coding. Fretcrj,bl>\ roprcs£'«t&tiO?>s of -a iramber of low-i-^soiuiiort 
pkmras Axe reconfc^ as absolutely eroded pici-urtjs, Tbh enables ihs p:cture intorrr^^tion to 
h&mmm^ m a >n\>;e nx.i"er. This i? paxUcukrlj adwisugsoui tor t!>c S';r4>ln;«] 

m sys^m, whidj is intsnded for the consumer msiket, ta I??? kept low by the- use of simple 
pi^ui^ deco4l^0 S5fst^s8i$, 

m use of a pkt«m fil^ with a fi«mte of absolutely coded pieces of 
differejit t^lnixom m^^pm^ m t^mdm^m of x^pTO'^mtions of composite pictures, 
where a i^pre^-statlcm of a smMI low-msolutsmi pimtt n dirpl&ved within the ouUine of a 

13 reprcscntauo?! of a hlgher-j^soludoii pic^e. The reproducoon ot sijch a teprssijKtasiou of 
a CDmp<5site picture is feferred to as "Picture in Picture."' ior "PIP"), Moreover, tecordlng 
a plurality ol i^bsolutcly .xxk-U p'crjro:. ^loissing represei^iaiiOfiS of th-s Sv^oxs.- psctL-re %-itlt 
different resolutions suo|>Iltics the rcprxxlucti©?! of enlarged rcpresestatjoas of details of a 
coded picture. Such a lunction is also referred to as tbe TBLE-fufictioa Cor ZOOM^ 

20 hncum}. The availabliiiy of absolutely coded pictures with diflbresit resolutions implies 
thai for some of the THLB faaetioM aad PIP laactic^s the required picture iaformstioa is 
dliectl)? available and need aot be derived by meam of addltiosM picture pn>cessiftg 

In the recording of picliire ^iomjation U h custom&rv' to accord the coded 
25 pixels in rows (or lines) or sometimes in eaiutnss. Recording in lines is be prefsfrs4 
because in the cus^onianly us^'d picture display u«its the pimte Morm^tlosi ^should be 
pr^;ienii:d in lUi: tonn of lines, 

\\t5c,n the sbiohuely ax!e4 pictures ate recorded in the subfiles TV/16, 
TV74 mid TV li is preferred mi to t&cotii conseciJtive coded picture lines coaiiguously, 
tl : Such med)od of amngiiig rhe recottlsd Information is frequently referred to as 



wo <?g/0S» 



Fcr/mmmm 





ym^&iMm of the codss.! picture :ire 

1 10 restore. TMs is ml case ^vUh rq^rcsesla&ns :n v%hich 
erronsoasly reaci pixels <or apsctnr? Ixne^ are 5.U5tate4 bs^nv^tt^n nvo correctly Ti>.-ic Bxciur^^ 
lujes. In that case emw«sly read p^xel^ (i^r picture cm be repkc^xt simply by 
pixds tor ^ pktaro line) dedved fern one or liofe adjacent p^ctxsr^^ linc.> Ii to be aoted 
LKat tiTToncousIy read precis cati also be n?«wd readily b)? the use of s^vcailed error- 
.'orrcctson oodcN 1 be corr^tliwi of errors on the bssis of sucli etTor-ccsn^^tion v^odes is 
& tn4 h therefore less suitable fi^r ss© k the srmpUfi^ picture 
i 14, k wisich i>s «$e of compies?; circmts shotiid be 
B m vjew of ajfe mmci^ U%}i cosl 
M the that tfee pktijm irslbamtion is records on a d^^^r-shape^J record 
i ^t$l trade She im <jf the track aeeded for rea?rdiKg ^ c^^xied picture wiU 
Y of turns 0f th« spiral tsaek. In ^ncw of a si mpk testojatioa of 

s it Is then de^irabk tlut tfse ^v(icc pscHure acf<?ij.\>i 
adjaceru pkturc (lues m the tqjresestauoa of the p^ctat? to be r^pr^jducecj ao sot iidjoin 
each .)t>^cr r«£ruher jn.ck direction lis^li^o rx^terrc^ to as tangeutial directian) ito? m a 
transverse to the tn^cic (also reierr^ to as radi^a (feri-^os), which %vtll i?e 
I with ref^irence ^-^ Figures 7 8, 

FIgtsre 7 shows a diso^shajjed trord cmrier 70 on which pkitsre 80 
i of oonseoitive pletara Ite 11, M ha$ tei recorded in a spiral track 7! m 
*be farm of a series of ahsoltiteiy coded pktut^ lines BI^l, BLa3, BUS, BLa?, BLa§, 
BUU, BUB, 8La2, BLa4, „, . rhe absoMy coded picture lme$ BUl, ,,,, BU!3 
r^presesit the picture lm$s 11 , 113 respeelivsly. The absolirtel) coacd pu-are r>r,.j have 
bmi recorded In stsch a way that tlie mfortnation of cor^se^utJvo picture hre.s <-? no: 
co;;.i(t:mms neither in a rad.:.: - 1 ^ ; ^r.,£;nt Uirj,vuoo 'In? :cfe!^-n^\^ nytT^oral "^^ f£*>>s 
to an uiiresiial>fe di^' potiioa. jij^ c^llai disc defect. Thfc <kfcot sho^vu e,sterJs o^^:: nio;t; 
to one tsirsi of the spual tm± 7L Since the coc 




FcirnhmmmiB 



13 

Mm read toiitsctly as mult of th« Q(xmmm of disc defects. It w io be noted tba? 
the nm of clarify the iMXupM b\ ^ anled picma- Im SU on t>^e >evoromg «^ 
5 shcswn m be jsufe^untially greater to It^ sfia1%> 1« practice, oc^^^v's cen^pan^Uvav s5> or 

View of the reqaremeut a^ea. p^c.ufts ''mes .^h^juU niH tKj aetinosj a^* ^ccs.tu' 
cojted pimm hm% the order of the ^soiut^ly coded pxctore ^mes m tho .racs 
<?5i:peri.1& i;<t{c«^g^y on kogth ot ftc tkms or the spjtsl track axjd cri £he ^engi^ t^quUcd 
10 tor records g -ii: ^iDsuluten' ceded picmre hn& Ara^^ge^nesn? J^ujta&k fer rsconiing 
absolute^)? cmM pic&sre Isaes mil m deasdbed as mqr^i dm\\ (ntm^r m m the 



For h^h s^disisons the stoi^ of atolutely coded pictuie .s>for?r^th.^!i has 
Jhe drawback Jhai the smmni of iaformadoK ts> be t^sm v«ty Isrge, For such hign^ 

bet%vi$en sigiial value of the pixels of the Mgli-i^soliidori picttsre ajid di© ^igml vaiae of 



the corretpajsdxug prt of the tewer-«ssolsrfioa |»ct«m w d©termiii©d md subsequently 

encoded. 

To rius.r^te th>s oodi»i|: mi-tJkx* F 4 srosvn i-z hit-m\noc psxot Y of a 
2M knv-,.-soU roi^ pictvire and four lornjnancs; pj'^sjH \ j \\ < \ ; ^' <^rv' \ - ol vhe 

oorespouc'^ig hsgher^fesoiutios pictisre m tbe c«^& that the hon^on^ai a*j.c t'^e vsjrfc^' 
resoluULon iss mcrsassd by a f^ssor of 2. U&m4 of tl3« sfesoluUi lami^aiic* value of tae 

referred to a& rasidaai values) between the kfldfiasse vaJiies of the lummssce |skds yjj% 
.... IV l«mi»aii«5e pud Ifi ihfs way Ihe r^sM values of a complete pictux® 
can be der«rnurs^ both fbr the lismiis^nce Md for Lhe i airf«aiiott, M the number of 
res'du-'a to /sn^ «r hdng \en' SMaii Ic.j;^ .v^ari^on ■^ith the mmh^T 

<iOo.(KV£.i ooviu.g s^hiCt!^ the iCMdual vaiiKiS &xt sion-UsJiianv ^ii^uuv4 .^ru <4rc 
JO subsequcntlv subjected to, %r mmpie, a Huffman coding. 



m 
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A mMmUy OKlal picsam b& used as a bmk for a residual aniEag 
for 3 picture wilh &rtKer increased irs^oluta. Thus, by rradmg <Hie Mm^f c^jded 
ictme and a series of mdmEy coded pictuiss of Ins^siag j^^lufeus in 
\ it k pmihl^ m rrad a pia^^lity of cod§d pcmres deilms^g 
s of tfee same wMh bcressiag resolutions. In the pkttutx^ nle IP l 

shown m Hg, 2 the |5kt«rt:s in the subtues TV/4 TV are ahaaiiudy <x^ed asxl the 
pictures in the ^ubtlk-s 4Tv, !6TV\ r4TV 256TV are njslduaily codcd^ with aon-lis*sir 
quajui£ail«?n and Huifaia^i cudn-i^x, i;-;x"h a coaled pfctar® wM be hn^y referred to 
hetejoaftsjf as a res;d«aUy coded picrare, 

Ths; color isfof maikm is also codeo rvtsidually is a «--a>' smjiiar to the 

s by a factor of foar instead of by a 
toof of two as mt!i the fumixjaRoe infbrmatioji. This means tot a picture tile contaimag 

1 (4TV and 64T\') 




information k the 



3 (i^TV ^ 256TV), se^ F?g- 2, Leavmg out tne color 
s 4tV a»d ^TV J5ed«ces &e teqijited storage c^r)<JC5iy j^nd the 
access time to the coded picture infornistlon m the pictttre Ble. Ho^v^-ver, the abs£r,c& of 
me color uitontiation in ihe subfile.? 4TV and 6-^ TV na-d noi adversely af/ecf fasi picunx- 
quality dariru< ^eproductjoa, Tliis is because 4mm die repr^xiiictioo of s i^^resentaiion of 
3 cfHicd picture tor \^iuch no color intbrmtiors bs^ b^^i recorded the v^x>k>r inforniaiion of 
the &m coded ptcture mtmg a r^resetitatioa of higher njsoiution or ihe color 

cats bfe utilised. U order to j^uee the totaJ access dme to t|je rsqtiired picture infonnation 
it k to be piefermi to record the color informatlm IT, V m the subfiles !6TV and 25^ 
contlguoasly to the lursinaitce informtion Y in the subfdes 4TV «nd 64TV\ as is 
illsslrated for the Me IP* in Fig, a. An even shorter acw Htne to the re^udrco ragh- 
?eso!i5iinn color ioformatlon is obts^iiJ^^d if tfie color intbfftiuliou m ?he subfde.v U'TV and 
>56TV is divided i«k> a porHon V* asid a p^^rtlm V% the pcsmor, dcnaing 
color ititaatioH having a hcmoatal and vmicai xesoMdoa which is twice as low as the 
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resolution i«?jfss«iited 0*, Y* a^^d ll\ V* k^gete Tks po&^bk, for e.Kainpl©, ^ 
that for t pimt^ iht iiom mlot mforma&n of osie the fmx availabk p^xek of tU 
picture is first recorded m U*, V* .subsssq^eMy llic cc?ded cclof $ofen-auoo ot the 
Ciitsr pixds of the mcKi-r^ is rcco'dcJ s.^ i 'y^ira5>„u - > ^guu-^ 5 In tsiss r%-ure v«icr 

rcp tcer?ed ;x<i x.m-^^'ud&i ^^.vl^ 1r\8 ne^rral'or U=*. It^Tv 256TV difnc5 the 
eok^r - "i' -^u-^uon ^'s-uh ? hoozon&d asjiJ veiticai resoluijOf?^ is half the tesolutit^ 
L^e lixn loajice ii.tonn^iK>st (leaned by the si^fiies 4TV and «>4TV i^speawU, Tnu<» tbe 
5 4TV aad 64 TV ise^ttvdy together ^vjth ti^e color 

'ialf the resoMon csf the lumimsce mf^msatlon. mssans that the mo beiwt^n ihs 

dt&nt^ >iy the co-'nbujauon of the lum.rxancc in'erniftnoa oi & subfile 4T\' U i^T\ 

1 af the cy*Oi ux ^^st ^ki s^-t^ .x* kitr^rar^.^ . »o mau-^-^ of the 
1 hy t5^e lutnlk^ 1V/4, IV, "M\ :5t?l\ as a rotai, so thst 
txpt^ssTitatiOSS of ail stored coded pictures wsth U\s ssi^e feiolytj^jj t^to ips:t>&^t\ 
color Imijt&ance mfio^m^t^osi oa Ise dt^jl^yed, 

How«s¥»f, it Is. to b« sored that dyrfsjg tbs? K'pT^xlucn^jr ot tho n?j,sesertauc:x 
of me coded picture tecofded by means of the ^mh m it m also possible to use tht 
colw \nf0tmm0n of the subfile fV t»f Uie cotrtpkt«^ color mformation of the mhfik 16T\\ 
As already stated, it is mtomasy to record codvC o^xeh I'ne by line. 
Wl?e« Jhe ^e^iduai ax!^^ devnbe*.^ <s^ove n ^ v^s? ns^^fj^ noi-lincir 
qu alt ?ai on £jx Hufi-^n^i coding ^x-^ rcssdvial xalucs axv 'c^^u^^sesUio m^.^-'^ c<h of 
>Ci> s;i^|:tn 'Rs ne^ir^ ihai '^e '^.Vi.c required tor -o.cv'ns i^^s^^aJ s ..xs?* 

codco pjctua* Unc recorded ts xinzmbxgmvisly <kB.ixs<i i>> J w tvgs-'i reco^om^ 
of the mi csoded x>3clure line m a coded pxcJure. Tms c 




m the 



to earry out a 
LK (s<^' Fig, 0) 
code LD, Ihi? Use 



mthin the series of Buffmaa ccde.^ mpre^iig Momiation of tl^e xesidualtv coded pictuje 
It jj; 5c be sioifco: uu^s the sd<:ir;or< isf the hne s>itclar©tik^rlon a>sjes LD and line 
ih^ adJitioiiai advs.ni;^ge tiist u facilitates rhe re^^a ssyncfiromK^don and 
reduces error propagatioa ajHsr an «ix{5oei)^siy read rssiduai ecsde. 

^\ very fast min^ of selected coded pictun? lines cm be achi«%'«d in to 
^ at whMi ^ roJOKUngs of coded picture litm on the m^vd cmitt begm are 

M Hg, 6 these addmsses have beea by w^y of exaisp:^, as 

mmm, .... ADLH#1009 k ihe coam^ HDB at tits \^pmmg of the subfae 4TV, 
The picture line mfomasloa In th& form of tiSe series of residually coded picture 1ln^.s is 
in the AFDB of s«fe0k 4TV. (T|^ seotloa APDB repjsgeats th» actual 

s se.irchmg for ti^e r.-ifrr- ^no rk'-ture lks« as ti^e 

dunag a coarse search process ,i n.vd cies«t.-;u n mos'eo reiaoye to the : 
airrier a posidcn at a shoH dist&nce befo&- tlie $t&nmg pomt Vi'h«?re the r 
of the coded psct^ir^' Iko begins. Sub.sequemiy. a tke searcli process is carried out In 



i of the recardmg <sf the 

eiemaat &m be poslllosied i^Mve to the i^csrU carrier during the 
? is ilmi^ and M opM dsfe storage systems ir Is generall y much 
s at ^iMch the recordingj; of successive 
coded picture Maes on the recoil earner b^k. Ttefore, it is preferr^xl to sior^^ onl> the 
suisi addrt-'-o..'? .>t a tiu'nror oi coded pictaje lines v^hose 5tiUtit-g pounj* oi 

recx.?ming are spaced apaa by a Oisrarsce «ubtotklly e^ual lo tlie accu£&c> ssu'o \%hjich ih^ 




5 10 be Iccai^ m4 



of adtes data> In the case ef a d 
is b) c£t'r<.:'on c^uaJ hal? the isngti 



, r<-*<.Tei,fec^ siibstar^v^ll) coirs^spood to halt the 



The aiC'i^ KiSisid ptctaa^s generally (Jen.rc a rr^t^t-cr picti»ti?> ^siioscape 
fcnnat ^.e. ior a laitv^fol T«pc<5^«cUon *c p'Ctuj^ should bo di§pk>id la <in oreatalon n 
wh^ch the %idih of the pimxt h Imm ^ the kdgU of the |>icmte) a«4 a number of 
t (I.e. tor a fmkM xepicdactios Ih© picture slicsdd be displ;iK-<^ 
t of Jh0 is-ictijire is i^er thM the width of the pxcum 
Bv way of iSustratloii Fi^nm I shows a« ims^e earner witb so,jie pictures 
m landscape tbrmat a^, 2b» 2e and 2d) sihJ <m plctixre la pomalt format (2c) On the 

pictuifN \ U w<*pe fOTOiai Tl5>^ js Jfi order to ena^'e a tnibnss pictuis- scanning to be 

pom^L. !;>pe and tc? :h c,^ o^c tuc <;Cvin«^'flg ^<-k^'wt f <a '^c p OvC^^s'ng s, 
aetecisojt muk Wv^cx^t . ^\ imsn^ moidming s&^m^u^t.cn fbo %|?rc?i>cntations of 
iX^nfOit sjie |)sctures ^ill b$ displaced m at IncamscS; rotatsd x\>*i aon Tass can be 
pteduded by prmidlug a pos^bihs^ to as^ga a xmum anle i^e res^irded codea 
pkmsses, wUch code tMic&tm whether x^mmum should be wJated dumg 

m angle oi ^0, ISO of :;?0 de|?eei Thn rotation code can be sacludsd m every picture 
H>5 l?l , ip-. 1^ 5S ^^o iwbk to rscoid these mtation codes m the control file BB or 
in siox ^K-^c rot^nor v-o'lev m ^ TO-\'OlaJile mmory arrangeil in the read unit &t 

iC2 r-i^h.i n fi. J 'vwbie to delermifie oa the b«.* « of iie 
I to k d^j^played should be rotated ^t,^., t ihis i<< 
le caii be performed pnor to reproduction. A 




the i.T>,:j:,iy axe^ T^Jv- d&v.rcd slun v^j? s^iccif^a i^.i%iHn^ . ir^x^'.x4.ih»^ .i>k ti^ even' 
axl€<J picture I^. Figure «^ a ^Uif^^?1o i-ss^^.^a^ a .<h? r^g in- a .\t.U'r^ tju 5^ s.^^*ns4 by 
ms.>aas ot ihe ci.>s)ramates v >^ >? a s.^ ot t^e mcibre to be dsplayM oiter 
tra.nUat.s??i By 'nsx^iu ot a tmi^ltithm c^Mie ^ a jjiagriigcatm ct?d«j it is |?oss5&k 
bivc'tv v.^r. ncatos fector with whidj a f^mm m of the csngmai ptere is to be 

ptcti^ defined by a tran&iatlosi \p, yp md a magmHaujoa tactor of ^. M ^ddmor tc 
the abov^ (l^ia It is alsa p0§.^ble t<? kclude ot^ pcrui^ dispk^r data is the subfile FPS of 
m& e<.ntrol a^c BB, siich as for example |*ara?«sters spedfvmg a color or kmm:mc^ 
^.L^ruaun to be apphed feefotc a represesitauvn of »::c^^ .ur.- 
Mo^nve., it 5S .^d^antageoas to mm the dcsirsd .eq^ia^c^j k ^L^ch tiio pic.Ma^s »c 
tepfoauosd ii? the mMle TPS withm the coatrfl BB 



m 

Use ui&w-mmlimsd MQ-r^um about 

s to be i^edbraca f r\^' o r^^' x:'^*.:^" > it «'t'-iv>>en^ ne oxi^ f Iciam 

f «'s;tcrafiLal rep'oduct or >cti-'^^^ sietMni; too pretence; ^.v-^uvtcc 'j.^ %vc > xh^ ^c^nei 
psct^-^c '^nfce^^5% D|^i<s.Jiui^ tor all the coded petutes on a ?eccis.\i csisnej wi'l jje r 

x&mmtit prsfeaM s€|s»ducti©a settiiigs in tfee fds FFS, IMs ena 




El a Mly, B also ^lows a user to make a 
^ sel^sg^. It is to be mmi tet wii«5$i 
r «?r the wci^e-oiic^ tjp^ is the 0fpt&i^m^ ttpuMacmn settings 
c^^ be fe^rojded oa i^e i«cord canisr only if they ^ ^v^^h d«dng nxordirg HjIs 
sx*q«ue^ nurr^^-t int^rvendon d«ntig f^fdmg. Du?i»g ridding of the record earner a set o* 
pfgferemi^i r4?nHlu^iHn is** . j^s 'S «^ ccte^ czu &c rcpfi^scniatsors c\k».> ps tores 

c^i b$ dj$p,ayed n conto-mity v*lth the selected sa of i^rcterentiSi -^paKi'vtvv^!* ungs. 
Figure 10 a felocic tiiagmni of m mbodinijeBi of a picmre retnevai and dispkv svstetn 
by msass wbj«h ttpt^^Unm of coded pkmes <sm be displayed is coaforjtuty wUh a 

iai refers to a smd unit for readmg ths; issc«^ carder. For the purpose of app^'ng t^ic 

mformauon b^mg t^d unlr 100 k coupled to a co-\ltoI ^td s^^gaal pfo»sm^ Mat? 

IDL From the mfonrnncm m;eiv«!d imm dse read devic« IHO Hie umi lOi sdscts » 
FFS c<mmnm o^'prefeMai mpmdnction settmg(s> and stores iMs (these) setts) 

I J. u^U to. 10 1 c if r^' coiiic' Ci orn^-s.* r^is. th€ 

%equvicc? ^fec^tK^J t^c' v-sskcttni set ot m-tercns vt->ixvs. ^s. ^vinrg^ ..^ce- roiiEsol of 
ih" t Oi A.tsr ts^e o^ed pictm^ mf^r w on Jiis >gci -^d o ih^ ^r*Oi-i.^ is 
I iR accordance witij t^^e selected &tr of ptsferesn^ai r^^ro. 



4ppiieJ fss a di^!as' mil 104. 




f If il^ j^cord carrier ss of a t)ix^ which c^snr^ot be 

- Thh5 problem m be inidgated by prnvidfeg ^l^e retrfevai anct <^ispk.y system m 
Fig, HI wirJi a 5ion-voM!e memm>' 105 m wlilch rogstiier whh a record corner 
5dctiT5f:catioj5 axle a ne%v ..r -ro-;rox;tial repTC>d\iclu-5s> setdsgs or inK^rmation .Hx>ut me 
desired chAngc^ ot the presVrenoai r^productioi^ seiting^ tg|ati^-e to the set of prs&reni:ml 
reprcducDon sedngs recorded s^n the record carrier Is sted for the t^md carder 
specified by mis of djss record cgmer Mmtllleato «^e. In view of &e limited storage 
capacity of die msfi-vokdie snmoiy lOS H is d 
for the pt^f^milM tm<dm4m setlii 



Fig. ] 1 shows by way of «xaaiple a sijitable ta^s: 1 10 of tno r 
c-^;--;^ u >\ TPn courier. The fermat 1U> 

comprise^; 4 ^ccLoa D!L> in wni<.h iUe miqnc n^co-a uwncr sdjji^dfkation a>de is stored. 
Such cock- ?nay eornpnse a lai-ge ts^ncJom iiumh&r generated by msm& of vsn^om- 
number gener^jiur <*nd recorded on the lecord c^mei. Tlie code may comprise a tune cijde 
Indicating ^h.. time k years, mmths, days, hmts, mi», seconds tractms of 



i m the section 0M is 
fofdifemsetsof 



of t to ««sde and a jsndom number. In t!ie 
sectioss FFSl, FF$« k which a n 

Vmu FPSn mnMm a partioa SHL iti wMdi a set Idetiiifeation Auinber tor e^d? 
ihe m^vm sets of |Sref™tial x&ptt^a&txm settings td fee sekxie<i b> ditrca-ai a^^^^rs arc 
spc^cified, and apotlim spccLniny t^^e scquaice 500 in >vhicl5 die r^rjresrnr^iKms of tbo 
stored picte are to be te^xoduc^± Thi^ portioa is Mlo^i by ine co<ie^i sections 
nmu FMs storing for tlie picture . 



5 Of tJief^levaat picture 
Fig, 12 si$0ws fey way of ex^ple & sisitable fonnsi 120 in which fee 
tet tJie desitsd adaptions of ilie set of preferesuisl ?i;pr«:^iuctu>r, settings 
caR be Sloped m the n.oii-voktde meniory 105, The 120 comprisijs a section 121 

§ $pi'Cifymg combinations of record rarner idsntificatioas aad set jde«t>n£atso?5 swjnhsrs fisr 



FOIKT sM s|sedfies m adcii«ss of Oie mjtlom DFFSl, BFFSn m the acm-volatile 

10 Ev^ ^doii BFFS comprises a poitios LSEQ with a code indlcatisg the 

(for mmple m namte of l*yt§s) i^uirM to specify ihe sequm^e. the 
portim LSEQ mdlcates a length not «qi?al to zero LSBQ will be followed by a portion 
NSEQ xvith the data specifying the -o.^ obp\") ,v-qu«mxt, Atlsr NSEQ the ,nc^- pteiercntM 
processing opei^tions ar« spectfia! '\sr e\ery pscture with nuxHtled ptefefefttisl prcsc^SHtg 

M oper^tos, ROT ksds-o^te.^ s^^tioji v^'kh tlje rot&iiof^ cods. The secdorn LTELH and 
LFA^^■ c^^i>s*cUy the lengti^ availahte for the storage of the se%v dara relating to picture 
magmtication (is a section KIM) ast^ picture tmslatitm a s^ec^ion NV'a>s^), In this 
way u is posslMe to select the acc»y wtis which the plcmm processing infonnatiojt is to 
ht> stoicd. Thus, it is possible, for mmple, to define three different lengths indicatlfii 
three, different accuracies. LTHLE and LPAN are Mowed by the portiorss ^TmLE asd 
HmM, M the * 

disgosiiylfee 




reduca! comidtnbly. Apart f?om the redaction of the ttqnked stomg e sp&c$ by saia 
recofdins of ihe dlficr,:aocs u is pos-^ii^le lo obuuB :ui addirional rv^liauors by sjjceifying 
the length r^quixx^d for the storage ot modiP.ed V.Vien record carat;r is read an 
^dapied set of prefetiKstiai rsprtxiuctioa settings d^-r>'rti fram prsfcrc^^jir-J 

dsgs recorded on i«cosd earner md the differe£jc% storai m the 
t lOS, m4 %hh adapted ^t h stored m the memory 102. 



wo nmsM 



IQS&c 




tmmory m, for OTple m the ta ot a jm| 
KVBAM, ^ h& employed for tfee stor^e at u 
r*sto«val «sKl dlsi^lay sy&fem &hmn m F.g> '0 

Th?& has ihsi ai|va<^fag^ tha* us^r c.^u d<sr <w 

\/ro>t on." or itn. .<Ao bnrn memc^nss^, ajxd iik* ax« esed for Oj© stcsi^e 

settings stwd m tnemod^s 105 asd m For p«i^ umt lOii s^ouici 
compnsgf ^l«cdoa meaiis. tte» ss^lectioa mesas tmf bt ot" ,< type wli-ch arc cue'-atsd b^v 
lh«r ussr so m^«r a chdc© fmm vanous sets of prtonilal repjH>duct.0,i ^u.:ig& 
a^il?j§4 for one ^mfic iscord canct and seto^^n nu:-j|?^-r :>>e |^fe«nuai 
teproductsoft setttng kl<>rmatic?ri ^tojxd m J>e rea?rd ca-nc autd m&mona^ 1% ana 

repax^K'ction o^i b^H.<; o tn.- u it^r, \ i * t-^' .^nu-^^^ aad lOt* a^a the sets of 
p^e/srsnnai r^pax* i,*.on seti^'^g^s xsK.or4m o) rs^^. .amtr de*.&*»^5i?To sets of 
:?£ete.entm? r^PK-HJ«ctioa ^u^pg^ a^ajhbk for the t&lcvm m^r4 i<^e?s mi to, 
'ir txAt^pl^. m the memory 102. Subseqy^tly, of t^je .i%s:>a5it of p 
Eliigs m the memory m is selects is a 




don fe tbs i^oii- 

r^otd cajpei. If the oon 101 c^mth - ^ e£ .'no \ . . sUc^ t 
M pcmre IF1 , IPs OTmses a subaie TV/16 contasaisg 



23 



20 



* & m OV has the advantage tot m mi 
\ recxvdcd the rs.>co;d c^^mer carsi be obtained wkh a r 
time> Thijs is pcxssihlt, fo'- ex c'n^'c. ^} -;ucc«i;*5vcly by disphying the a>de«1 pictures 5ft :he 
subfile TV' 16 as represe!i?ano:^<: vi,-r.K-;h wik">:iy pan!y 611 the- dkpky screen, preferably 
in ilje sequence dcimed by ih& sel8cte4 sei oi pyeferenti^l repfi-xiui^tkm strings. However, 
it is also ix^ssibk to cofn|x>se :i s«press«ia&ii Ihe form of a so~ealled m<mtc picture 
Mm subtiles, m whkh mosaic pictam a latfe mmbm of t^t^mm of the co<ie4 
hms^ TVm m amnged m tJSe femi of a 
i hy the salectsd set of preta 
mmgs. By way of lilustmti<SB O shows a mosaic picUise BO Jtsade up of *J 

Fig. 14 sljows as embodiium of ttie picture se^val aitd display system of 
Fig. Ic i« more deiaii. In tbe ^Ke&ent systein the pkmm Miieval mdt nskl imil II 

I unit o, a c-oaiKji usii( I4i^ aiid a pictuje |jrocessing umt 14 U T^^e read 
1 6 supplies the information read from the record earner to tl^e coiitt\>l tsrut UO isj 
. 141 via a sigiml path 142. The control uait 140 1 
imsd m ih« wt?0l Bio; BB ^4 IIDB from i 

6 and the pkms proo®ssi«g usit 141 axe mnrnm by &e costJd «mt 140 on the basis of 
tije data ssilersd by a user, for mmple to a mi entry upit i43, and on the bssjs of fee 
mmM data ist {^t*ol BB and IBDB. 

Jn ¥!ew of the large anioum of tnfonuatbtJ forev«r> rec<j?>k\i picture It is 
pa-fcrrru to rjox tiles costalifiWg pxcmt Mommxm with a high .^pssed, , c .^,0 j ^ bit 
r.ne. in >nder lo jsunlmlae the read time per picture read. However, this meases tn&t m:- 
uau'. in the control fJe is ai^o read with a higb bst rate, Ttie contf0! task Is performed by 
the sontrtsl uau 140, This comtol ttisk t^uires oi^ly & Unfiled d&ra pt^>C4;^sh!g rai«, 
euabiifig a ^nsple ^knv low-cost rntcfocomputer having a low Uasa processing rate to be 
used for tbis purpose. H<.wwer, geaejnai sych a iow^-cost microcomputer 3^ im cjipable 
of proce^!?i the coiitml data which k supplied at a high tm daring read-out of the 



$ BB and MDE. Tht$ k because th^ mte at which fee osnt^t-sl c ato . 

y ©qual to she pimm iniormmmx tm ^ Mgh lo snable so 
i by the slow tow ^,o&l ocMupytef Ttii^ p-c^b^esi c^f be Ti^itsgA.e<l xn tisas even- 

equal 2} m ^uceess^ou m Ji^ reci^^^, ^^r-cr \ ^ vap ot i rci;>i>^>tc^I> rucmti. b 
mm b« Me-tec ^^^rejia.^- ^ a pgckc. Packets of u jc^iti^. groups sre thea 
supplM when th§ io-aroi dau iS f^ad Fig, 15 b> way of example 
m whj^rs ihc ci^niro^ data >jti iHc coatroi EB and ni>B mk b« sappltsed b> t 
6 >i5 the case that n n equal to 2 md the sumber of bm per m $mw J* B 

m F%. IS the bit poups refeteaee tot^ ISO ^ul th. 

bear tUe td-ereacs uumml iSL Hie a^imber of bits group ss eight m4 the tsttsmte 
<*fbit^ps|serpacl®tis£wo. 

% i^j©atm§ idsss^ic^ hit gjs^sps a times it Sifjj^xvx^ that she at whicn 
^ iB suEruHed by the ?«ad unit is fe4*5i,«d oy a tactc. ot n without the u^^o ol 
, By a suilabb cho i>i the ^ of k It is thm possibly ts$: 
k the contm' dau ij* .^ppi^c^J to tne ?Tac-ocu«->-^, system yf 
co-'tfol tml 141 to such zxi eue«t that it oas^ h^xo! o b; iie ^5.>v r i,^c«oj^p.4er 
&>s^es^ 44 Bctwt?en the ssigraJ mu: 145 .md tac mscjija^mpuiffr s>'s.em 144 a dats 
ex.-iot on Circuit .4*^ <an do arrat^ged t» supply eadi of ^ packssis iSi 0f eoiitmi to ii> 
th« nicrompul^r s^-stem 144 bit gmop M a me equai to m bit grmip repeikiot> 
ifa^<ltv^d^bvu, 

(see P% 16a) ^^tsoh t$ loaded with a cloek fiequency equal to the bit group repetition ra^- 
divided by This clock signal c^n be obialaed vej> vtn-^,^, by us.h^ i^^.e hs* ^x e... 
tjtt group 150 4S A syR<;ftrom:xuon Nt !52, 1'o tnc; s/achn*i!u<^iKn nit^ ^52 ^< sav<i?ss'xo 
bit groups ISO a loatL \Jue ra.-^^ be £Si».grxe<; wb<„?x .u^TOtcs . ^-<\vVro> 
tho t^tJtion latK ot mi xp^ 'Vk:i ern^aon I'x-^i^e. > \ r^^n V 

equal to l^ar > ^ r-'.x^ou' s s<i'io o l« |\un;ts (dS &bi,H^ - ^ a t,fsU c >jcrv, 

T>3h has tbe aav^nt.is,e th^t a cto Sisis^ cati be us*ai which is a^rjvi,*^ <nfect(v :n>u-i uu 
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t m mirmim a dmk mimcmn mm 111 
s an ai'.i^n-aiini: CiC*ck sbn^il cc^~rrt:*|rindi5>g the aliernadtig lagie values of 
-i bits to a lua^i control ^r.put of trc register 160, Tne registex 160 is irf a 
ca-iomary type wMeh is loadsd uifr a bit group >^ ^ p.\-vc( 151 ujdi-r co~^ta>J ot me 
dock signal, Tti$ clock estti^tlon drcuit 161 also jr^tsfers, ii>e ek>ck signs! to the 
mlcrocompui^T 5y:>tcin 144 v?a s,he signal Use 162, Preferably, tbebit groups in the co?un,« 
fik $m arranged m ftmm, which bm i:ef«nmce namml 1S4 in Hg. i5> In 

thai ose H is d^ssble llmt m b^mg fe« 154 m be deisscled simply, A 

v«ry siinpk 4©t€ctioii m be thieved by las^iilBg at the Ijeglimlsg «>f tfee fmmes 154 a 
pMsMy 0f ftame syriehfoma^aoa p&up& 153 wiiis synchmakaiJOa bits 152 wh> 
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in the € 
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£acr. frjre.c 154 ua« a ponA€?a 155 c 
purjKjse of detecting whsiJ^er the ftame has been tead-is correctly by the mxrcVJon^^-.-.ser 
144, An incorrect read-in may caijsed, for example, by s interrupt, in wlikh 

s of tm&tig m the cmiml <kta is interruptsd je onler to csny out auothe? 

tgrnn cm be caUed, lor sample as a result of the 
iitpiis of tSata in ^fe tiata entry unit 143, k csr^er t» letch the mtered da£a from the data 
entT>' anit 143. Smce imm&a tsM-h of flata from the coBts»l Bm SB atJd IIDB is 
geiieraUy cau&ol by a progmm mtemjpt this requires th^ the wr coft^tion perfomed 
on the basis of th§^ portion 0S is csmed out fey th« micsocoisptiter 144 itself. The data 
exttmaw dreult 145 compnses a frame synchromzatiod detector 163 which detects ^e 
nsjr;isu5^ns of each frame on t)5e basis of the synchruni ?ar;r>-i b^us \ fC rhe fnime 
synehrcrh'ieuon bit gronps 153. Aitcf detactioti of the tJeginrnng of ific tra:r;e the fringe 
sync-hror,a:4Uon detector 163 -^ssppiies a synchrom^&u&a Signal to ihe micr^i-scQ^nputjjT i44 
via a sjgiiai iir^e 164. Under comrol «f ihe signals s-e^eived via ilie sjj^s^al lijjes 165 
I r^ds in the cmtwl data available in the register 160 in <irK in 

. It to be noted that, in pmciph, ihe fmamm of me frame 
r 163 and/or the xegtster 160 mmt the dock extrwito^ mmii 161 
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cm Sm be perfo meJ by Oie rnksocotx ptiter 144 itsdlt 

la the ^^sm& ^ss^^h^i pxscess of resdmg m o^ntrol dasa %jm t^^^ 
C0nr-d lijes BB &td IttM mc c^ocl s g; sil tb- iht ^ter M» denvcd fm.r 

m tbr >-md oui p^cfece iBss and, scjissequssitly* wl^ the bit $tmp t^Mm m ite 
i ItBB. m IS b«use M coatsxl fte sud pictatQ have ^s^^f 
El m same w^y Tb«rmte, the clock sig al for loadsag the r^^g ister 
!^ fey means of a 



Fig ICb shows an ej^mpie of tl^ d... ^xu- awr c^miit 145. v.h.eh 
rslo s a *aq«e5>cv d<%na«?r 165 for den\i-i«; uu- ^loc^c ^<^r the j^gis :«)0 v^hich. 
V .tor denves <.'cck signal isom tlje p ^ m oi. - ^^h a^i^^eU 

vvi tlic tsijqnencv <ti idcr 1^5 hy he M-nal pr vx^^^^^ uj^st U , j^ns. k>ie l^sd, Ins 

fra-j-es I^*^ rhii> ^aP dc redj.'^d s m j'y smphiym$ a ts^it&bk CQmth g circuit to ihe 
frcq.j^oc> ajV5%r 16^, ^^hxl» coinimg -^m^mi m reset each W by a reset sigqal gsnemec 
. por ^.-ectian the I egtn^ ng a the ftat>e&. The res«r slgml ean bo the ^ ^ 5>ti3?i a. 
Hy ih^ «e ^y«ch i^«oa detector m vh the sig .si lu^ 164 in resfosN^ to 

Is the case Oiat the mfimmm h the coftirol tlte is raiged m bL>ck., for 
e?^ampie k a majsner H aJstv3Pary with CD-ROM \ \ z . % I] 

b$ de^-nbec* beT-ej w th rsitt^a ce to ^% the "^esc -^a* "o. i: .^x-."- t,^ir 

^ -u ^ CO a «. A^ii. i> > - --'n c '>Kv^ nvsxH, n .a >n < (SY.%C! 
lo s can be &m jw! j.imp*y K sclixting toe be|m*nrig et <XiC 1 j. ^isiu at ' t; s^e^ 1 ' r:t 
a Mock In l^t »le«.jnib^ method of s 
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o! each trsme 154, 1 
frami- 154 < 



m that case it is also dewable mt the bcgunning of e&ch 

Jaccucr of the oit^v:b *ra.-;w ^xux-r-r^K" .<^^u rtx^-m program 

canmslHn^* the te^o. in cf ihe applied cokixcI, daiii. Iksv^c^^es-, at tr>is msian: the 
nucrocomputer may be busy i^nbriBing another contrai taik. §»ch ^ ^.or.uot jask njyst be 
intemipted b^m the resd-ia program can be called. Tl^is mssrrupawjs uf acUve control 
task md the sub^seM call for m md-m p»gfam requires mtm time, Armrsging a 

Willi a high t^lability to dudag t^-out of the arst packet 151 of useful control data m 

frame 154 the microcomputer 144 Is rotdy to 1^4 i» tis« cofttrol c 
of the resd-m progmm. From the above it is evident that the synchmftixatbft bit g 
l'?^ at the begimn^ o( every frame smy serve a d^o.! r ^.'-t^^v, us. providing 
synchronixation and raC^i/xng .-5 .vatt;sg ume usyil ihz: ^us. u<;ciisl control data is presented. 

i^e . a.NC 'has: the b ^ groups 153 x^re t^<i!3d onty for tealmng the u'aiting 
anw the logic %alue^ of th^ bjt^ n tlese Mt groups 153 itsay assuttse ^^itmr>' vulue. 

If the bst groups 153 are alsi.? us^id for syachfonl2ati0n purposes it is 
impottafit that the hit grmips 153 exhtbn a feiit pmmi which does not occur in the other bit 
groups of the toe 154. For Ibis putpose fiutsei^us different motliods are pos^ble, $ach 
fof oxampk the use of non4dentlcai bit groups itt ^ packet or the inmon of mxiim^ 

1 the packets of conirol data. The last- 
i may l>e, for raple. to fesstr packets comprising oMy bits of the logic 
value ^O" after every ten packets, mm a group of, for example, t^rty-two fmme 
^>nc:hrcr^izatton r-^-^ ^ ^ ^ of the logic value T ts mfi4, Utis 

v^ni guarantee that ihc p^r; ' ^''r>.\! jv the frame syBchronissitio?^ bit groups 153 does 
t>ot occur IB ihe- other p^icUet? ^-^f die frai^c 154 

Fig, n shows an emkKltmeiit of the oictorc .N^ori^a' sysicnj ): .j-c-aier 
detail The scaiuiiag unit 1 m Fsg. 17 comprises a scannmr t;k>u^otu s 70 for .vcc^^rx-,- tre 
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t of pixdis per ^ktan?, llis mlbrroat 
L 170 o^ayestel mm a femlisas^i^. jOi 

the Iow«r-r^Nol<oooo Picrvites) ami s\isidss31y coded picmr^? ?for ite higher ^re^iudon 
p(ctux<^sj ia ^ccor(« with me codmg schemes descnbsd h&mnW<m. The sc&nmng 
mmtit no, the nrntnx circuit 171 3a4 Jh© oodssg drcuk 172 m costroHM by means of 
a custairwy ojRtroI cMt 174 m th& fea&is of o 
mm^ m bf the watml ismt 4 via ^ jiitoTace cmmit 175. He « 
coded petssis MonsjMkm gmmsd by Itse i»dfeg cixcmt 172 applied to the control umt 
4 via the Isterte eircult 175. The c<>atsol mlt 4 may comprise a csmpyter system 
i.ompriS)ug a display mit 176, a compuiii>g storage lu-Ut 177 and s data entry urit 
for example a keyboard, for data inpvu by isset. It^. a cus^cji^ajy si^^nrssr ihe- display udt 
176 and the Uaia eou^ ui^t ar.i coupled to the corsputlng aj;kl ^.s^r^^c u^^'i 5 Tnc 
ODS^pudng an^5 ^rsge uo t %a ti>nhc- coumsd the pictui-e sc<?^iP^ng un^t i &r.a m& 
recording unit 5 a,n rr\^rfece arci5;t 179 a \m re.wt^ve'y, Ttie ra^fdlng umt S 
contpnses a fertnatitng and codui^ umt Ui which coRvms ihe miQtmmn to be reajrdea, 
whJCh information is rstdved fmm the control anit m asi xtm^ dm&t 182, im> codes 
wbkh are sbiiabk for recoAg and which ai^ airssged in a format suilafeig for j^ording. 
The %vhich hm thus bg§ii coded asd fooBatt^d is sppHcd to a write head 183, whxr. 
records a cojt^spoiiding ktaatioa pmm on the record cam«r lU. The t 




m 



received ftom the ootitrol asit 4 md, if a 
fxfejtion of the wtite head 183 reiauve to the rea>rd c&rrior IS 

mas^ftc hi acc?^ai?rcx --A-i^, ' ,c arose r<jt^$rro'o,e<l n-^rmauing rules ^snd to o?mi>D.xc the 
pici^^re fiks IF md OV. Moreover, tte compudng ami stor^gs uiit 177 h^s been leaded 
s for isssertii^ in the coatml file, m a cssstotnaty jrsaftner and in s 



list of^iirsj^w ^Iv^" thv^ fues k^ye eecn n^or<kxi v^n *e fcce;<i c^n^«r 1S4 

Tl«s con,\5.-«ng d mtttg^ mii 177 imv trnthsr ha\„ psc.urc proct^amg 
software on,\b:?f?f tho xMonai pkmt mk>tm&tmi ti> k' procx;ssc4* ibf es.ai?ip:e for ih« 
purpose of euof correetisfi, msh as for exanjpie «ut^of focus coitscdon grain 
removal, or for lU pxtpm of mk)t scfeplation or bnghteess ad^tatios ©f tlie ptots. 

appliad t0 tlis^ wording mil 5 k the d^ssr^sd ssqwc? Is or^ to be mcorded, 

Veiy suitable combinatioiss of a^secord came? 184 ajid a ?ecordin| ujtit S 
riave bmj itescdbed k detail is^ aik k Bisropeaa Fateni Appljcati©ni& mmm9.0 

i:.«?4), 902(X}6S?-3 ^VHN^ r ^-^^h 'X20\519.. {Vm i^^ .ind Dutch Patent 
Apphcaiions i-'o. S90235a (FI~IN O.OSS) aisd ^()003:? (PEN 13,242), The r^jcofd earner 
t is ertursr.d> syks^d for mjoisdi^is mfons^idn m ^ccar4ance with a CD 
, A r©esjdmg device tor i^ojx 



imtthct circuit iS2, in 
in ihe so-called CD-ROM or 1£A system. 

By w»y of iMasStatlcm tbls format is shmva bmadly k Fig. 19. k 
sce^nksce \v||h m$ format fhe dat& Is arranged *$« Mocta BtCK of a fength corresponduig 
ro the i^gth of a suljcode fn.^e n-* > ^ ^ ^ J F«oh M?x:k BUrK c^^m^fs.'^KS bkvK 
wnchronkmg sce^on SYNC, a ^es^xk.r xict^on HFAP ;cnLinir!g aji audrt^ss m tbrsn .-^ 
an s.t?j>olutc umc codo coTiufeponairg io the sh^oiut. ni-nc: ccai \ \ in- v^uDCodsf ,x-^;hon 
rnxj".;kvl v^^n^ .h?, block, ^jd tf the CD-ROM XA n r-^J .sa< -^l J<.:nhf- 

. k addition, each block compHses a DATA s«x^iion cont.«nu~5g the 
5 to be jsscats^ed. Bach Mock BLCK mf also comprise a section mCSiBCC 




I'fee recording miu 5 shows m Fig, 18 fertfeet a^nmn^e^ s CIRC csdmg «in?uit IS ^ 

t?i-!<s'Nlirg vLfUii ^8 per-* t ^kh^ Tcuu-^ntid <>^«5'^n3iis .^dOi. ix^ ^^^a^-f* 
. uVrratior sunoh^, h> t^c ur .^^i . u-..^ .-^ \ .r.c^c oixr^a.-n oaei 
ixaonn<^ 1<-5C mtcnnc^k\< ^ 'ca to m mo^uMm iSS, wmc^ the m%?naaon 
s -xven 'A ;<'-T?^ wricf-i leid- av?: ectx*- for rwrdiug o» Ihe word £ 

i tft Uie tock 20 ® sccirnksce With tfe€ C0 1 
( to the Oi^lissiicfB slicfws is Fig 2 l^ear the same itstace 

l^t. r^orded r^'om ucn ^ „ r 'c^id ses.'5on U (also refefr^sd 

to leader tmc^^^ as custom^irv xp r o 'OwiKimj; o CO <*iOT> t^s j^i^ tcnuinaiai ^u"^ a 

Wher ite Jtr'i^.it'on recorded in CD format it is |^r$lt?rf«sd to uw^ade 
the comrcl ^ile BB a ^\nf^n acoxs,<- ui ^eeortoce with M CD-I «larsdar<f. These 
secuons ass the «D.j.k Labe^ & Directory", leTerenced DL, and thic so~caiieu ap-^.x^auoa 
programs, tefcresccsd AF. Thj$ enables the recorded picture istouTaaon *o diipisvei. b) 
s oC a standani CD4 system, FmteMy, a siil^fae FPS wiOi the of prefenua. 

led is &e ^^la^oa progmm section \F addition to 
s BL^d AT tho control me BB compnsss a suh^T.^ IT vor.r-s' a ^c?. oa 
CHTR vsHth contn)l dau a'lti a j^ocnoE FPS wuh ^ht *e.s v>r r^-c^erc^ir^d. -e^ ^, 

mierocorspmei. If ihs; jjsxtwn IT h not iMge enm<;J^ i ^ dccoai*"iod£te J. he con^ml ds^t. ^ 
psm of tne coittrol data b<s r^oxded ist a secdoa ITC after iHe file OV. In that case ii 



tl^e section 




M 

is prefen-^ lo include z pointer i« tlK section IT to specify Ou; imning address of ITC. 

For the case ri)at tli:. -nfo^j-sauoo u^-s Hsen recorded isi CD foTmat F»g, 21 
siiijws for the at>soU3t>s?y co4^4 subruc TV .■.uch sn ?.Tmngc?iient of tlK* picture ^ines YUL 
Y02. Y16 wim absobiclv c>?ued >rnkur^se :nrbrmadon ajid the pimun; lines COI, 
C03. Ci5 x^ife a>>soluteiy trod^4 coku mtestion. that suocmive lines do noi adjoja 
each other m the tr*ick direefcs Caiso referred t<? as tangendal dirsctioa) asid m a direction 
tj^sve^e m ibt itmk (also reitsned to s 
Fig > 22: ^ows til© pe^tios! 
T^presentation, As l& shown iis Fl^s. 2i aad 22, a number of odd coded 1 
iiaes {YOl, ¥03, Yl5) wltDt coded hxmmi!& information recorded ij> a s 
»ptismg tfee bioeks BLCK #i, #2 aad #3, sufesequentiy § sumbet of « 

picture lines (COl. COS Ci3) with coded colof Ififbrniatioa ai« recorded in a s 

coinpdsh.^ the bkK^Ls, BLCK' M aud #5. the ev^ coded Immmct picture lines 

.... Y 16) wish crdcd lumiaanc© inlbrmation are recorded in a section compHfin>: th-,- 

blocks BLCK #5 #8, asid finally the c(xied evxTt .-olor Diciat^ hnes iCO,^ ... 

CIS) with coded color inforsmion am reamed in a sa-don comprising the blocte BLCK 

f I and The c(M picture H»es k the blocks BLCK#l BLCK#9 deike a 

& pm of the picm^ T&^^mm $hmn in Fig. 22. A gmup of secdojis 
s psrt of the representatuHi wjE be referred to ^ 
groi^. la a maaa^ ^nulaf to that described abm^es 
parts 0f the reptesentsUofi in the subfile TV. The coded picujte lines With i 
infonnata for die subfiles TV/4 and TV/ 16 on be arrasged in a similar w&y, as is 
shomi In Figs. 23 and 24 

Thl^ ^itxisx-^rnciit .v. . - ^ 'a.' <\ -..joj? adjacent picture lines in the 
represenlatlon of the re^U coue4 p^orur-: iron bt u5^^ m^id incorrectly as a rmit of disc 
deiccls. The re^^tonition of rcprcseatation^i of pic-ures in v^nich incrorrd-oily -esd rncture 
■ines adjom each ot)>er is VQty difficult to rca&c. Tlij.^ is in contracli&tssjctso;! the 
rciiPtstion ot an incoroxtly n^ad picttire Ime situated between, iv^^a proporK ri.=ad oiciuri^ 
iin^js i5i the represeniation. In the last-mentioned case resjoratloft is simple by replaehsg 




i isnit 141 M greatsr teU< The picmm 

e hm numfeers W indicalkvg the o^^^mm^ of six<.h vcsidu^ly 

?p esiCls jncmt^ mth a rcsidual\ ..^c^ i^ia^.-e w uk^ic-jc the ^^o^'fjo^ni^ o 
t^e secror ^t^.>s c0lt:I^^m^ 'he of a P^n^^er v>f coded u be 

oc(te.^ JkM *v dfit<xut*n ci^-ii :5«^ <ina 251 Sfv; -^j^eded ct>K tor uxoo^x^n t^e jesiii^aa^ 

aaeoi o-^ .r.pi.><5 i^f the t«rst n^e s^gnd 4mmm ctmm 210 znd 25\ s^rc CDfi«?^re4 to 
th^ .vgnM path 142, A dec<\hag cuTau 2S2 for decoding the i^dually codea pjttua- 

conm^ to the stipal m The sigaai psUi 142 and ou^uisl^de^lsg c^s^ait 
Z^a ars mm^M to data inpts of a ^mm xmm$ty 255 m a multiplex Dtcuit 34, to 

m coimecied to the kpuss of th«^ dm^dlag aicuit 232 and to rhc of the muk^pkx 
drcuU 254 The wtml circuit 253 composes ais ^nss. gcslfe-'au^^ :oi 'Kirr^^ux^ 
mtsmor^ ls?catJOiis jJje pictare mss^ovf 255. The picturv ^-x^vt^ v > i 
svmpr.se.s . second add?«ss gcnmtor 257 for idcifess*j^^> m.^- * > .x^. ^ o^acr te 
output ^ho can e».. ths, p.c ^i<^ ,nLT<^^ tc a :»x5^ia. co-^cttc.- H^b 1 ^c v-onv-enet 
t58 a cui^omc^ ^' ^)pe w > ch ctsiu-cm tbc pscmre mfof-^Atim read *ro.t. ^.^e picture 
-ne-jo.y 2*=*^ >ntQ - lo-j ^ h .^abk^ ^cr ap }\i o the f ictv re diip^av ujut 10 Ihe 
d^oding citmt :s: ma> u-^mpme, lor example, a Humnan decctdmg circuit 
eonirolled by the contol umt 253 and ait adder drcvtit :59. The Huffman decoding arcii^t 
261a decodes the t^ifeimtiosi rgcdived via the m$n^ path 142 «Rd subse^^^er Jy Nuo^Isej^ 
this iieeode4 istbimatian h> osie of &e ii^uts af the a<lder ctoit 250. Am>J <-^r ,um ot t^^ 
ad<!er circuit 25^ is c«?niiected ihe «kta oatptits of dig pLtuie memory 255 e xsalt o 
the avMjng c^tloa perfemed fey the adder mrcwt 25^ is apfh^ to t^e m,^s>^a,.-. o out. 
2-^4 The cmtToi circmt 253 is cmpM tc . u m ur> , ^ ..rs-rcl m'h 
zm "ne contml Citml 213 may comprise, u>r €xx.inipit a ^ro^raninuhle contrus ^'^a 
oomput£?ig Such a castrol eojjsputsng utiii may comprise, for csxample, a 



m 

dedicated hardware mil or & microprocessor system loaded with mMh\& mntml softwcsre, 
fey mesas of wMch on the basis of control «»mms?jd$ recedved vua the gonrt^^ signal paih 
360 the atess generator 256 and the muidpk-x eiroilt 154 ar« cosumlled iij ^uch j^. ^^ay 
$ha? a xekv-icd |-^-^rn>"ri i^ffnc f^u-^.sti;- -rorri^iuni appl:c.i via trc signal pata 142 -s ioaded 
5 jjuo the piciure memoo. The $;5fo;-a^a;to;5 ihu^ stoEe^ t^e picliire meji^ory 255 is f^j^id 
vvttT ?i e jisd of acdre^s jret><,Tau^" ^ snv^<^uemly applkd m th^ display umt M 

via M signal convener 25g <>rder io be dbph\yed. 

Fig, 26 the Mmc^ numerals 261, 262, 263 denote picttire 

iO comprises 256 picture lines of 3S4 pixels each. The represesitatioa 262 comprises 5 12 

ptoc lines of im pixels each and rr^^aenlsaoii 263 comprises 1024 picture liaes of 
1536 pixels each, Tho pictured corroposdmg to the- rep^entatioas 261, 262 a«d 
2a are included m cosisecMve ssbBIes TVM, TV aiid 4TV of a picmre file IF> The 
capacity of the picmre memor>' 255 shown in Fig. 26 is 512 t^%vs of ?68 memor>- 

15 kxarions (i^)m .ailed -n<;n<.--\ -J.ci'icrusX I! a -cpresen ratios should represent the endrs 
coded picture that suoruc is >,oiccto^J tr>c>m (ho psc^ure file IF. whose number of pixels 
corresponds to tlie capaciiy of the piCiinx rPcn->or>, v.^-ac^i m present case is the subflje 
aefm^ng tr.!^ t^pre^eoiatiOr. 262, T^v> ^eicrc^jo»> ca.) bo i^adc 'Jie ba^^js ot ino seton,^ 
data, such as picture numbers m\d resolution oi^ex ithis is the idenufjcadon of the subfile 

20 resolution), which axe stored al the fee^aiag of wh sul>fd& In, for example, ths heade,* 
HEAD m the sufeh«a«i§f SXJBHEAD of the Mooks BLCK. For each subfile ihis dala is 
read it* by the wtrol drcult 2S3 in response io a signal supplied by a block 
synchronMon detector 262a upon detection of the beginning of ©aoh block BLCK. 

In the case that a reptoscntatioti of an atjsolutely coded pictate is to be 

25 rcprx>duced, upon detssction of ttse beginning of the suhfde a> bt; st^lecied, iJ^e cooiroi 

-J.roult ,^£;s ihe rnuHlolo; ciic\.\x 254 a suis in ^^hich the .^isn,i.i paih 142 is cc>naecrco to 
the cUta iriputs of the piciuso ^'so-ircy ^^SS. M^'rsjovor, ih^.- address gcn£Tau«- ^56 rs set ro a 
stars in which the memoty U)oai:on:. oro .-.Uu'rtssed ^vnchronssm with ihe rcx^epuon ^u" ihe 
suecessivo pixd inibmaiion, in such a way thai (he iofermaiion tor tlse pioiure U^ies IL 

m , , IS 12 is stored in the respective rows rl f5 1 2 of the memory 255. The picture 




r 255 Is r«M out md is ocsnvmsd a fom 
s for th« display uaxt 10 by means cjf th^ avivcng Tie o>u 

sed by ths sequence m ^«\tch ^i^^Ji^n ^encr^tor 2S7 gesjeaues ihe 
. tjjjxxng »i.>rrs-8]l t^;;^M-<iuctjoa srq e-cc iiicfe t%at; ths memory Is 
1 .^n*^ tl« row fl md smMg %ith mUtm cl wlthis 

a-ouJ SOTdmg to the imerlaced-^n 
pr' cH^ie * .he od<: e ^ i^usre memory :55 imd fet and subsequmU} ail i^ie 
s;. --IS s ,n p cturv cmory :?35 ^r^ ssaci, la the c 
^ piOy tt^.'Vv-iCif >ntu n c iili the K)ws i^d m ^ 
A ver, aMve aitcrnativ^ for the method of stomg the picture mfermat^^n the pici.^ 
^ 255 ts that M wto potqx^ memofy 255 m fmi MM mtH pictut^ 

S a l0w«r~resoluaon rettre^.jntaaon of a picbxr^ and 
if ts mmw-rfiten with a coded picture deflnmg a 

i of each :?ode<! tJrxel fr^Tp the stbr^^ Tv 4 t c^i of a group of 3x2 

fiJ^tV o^U o.ie o: the memc^ ektaeats of the :5.2 ,?ar^^ ^^ik u « ^tgl^si s^^ixc deSoed 
a .0. , 04. Qiwl .^-u b> ae-.vog the othssr pixels ine jaaiT.^ ^-om adjacent pix.'js ^% 
<.H^ans ot ^icwp mtcnxii^uoi t€ctmq.^m. U\s method ktiivwe ai> t.$ "ipstia.. 
ia^erp^Hatioa' method. Atlcr uet«otion of n^t s«e (lit the pv^mi c^j^ T\) m« 
mmm of pht^m xnntmty i$ esch time ov^men wtth the pKUire intbrtt^atioo of this 
V bf ^e in methods described 4lJon, The amoum of Informatio . ..^ vu^ue 4 
o\.> 4uanei ot t|^j,t m the s^bBk n Tht$ results a ^ubstitrr react a. o e 
ate ^*h.c>t s to pmv^^iotsaJ ptctam is displayed on the di^p.«s r^' x.t<- . u> of the 
ptctute f^k T\' 4 this k>%v»xcsolution pctujc Ov-ervnnca v^uh -s, j ese^ at .v o 

^..cci^sve rc^ot^notis Nucca-d i^f^e ^noJkr a.t8(.^H no t.ite n bit t ^ se^c^ntrg tor 
subrUe rv alter 'eadn^^t of the subfile TV/4. 




35 

s Is 10 be f 




& state m %Mch n>e ssqwo^ of asMjtfsihg 

with the deslj^d sotB&on angk. Figs, 2?b, 27c asd 27d iilBStmte lic^* ihe pjett^ie 
is^form&tius ss stored in the mejmiry a rotate through m ssg^e of 2?t), ISO and 90 
drgreci rcsp«c<lveiy. For ih& s&ke of dmty tee Figures only show ih& |x^Niiu>ns of ife© 
infemfer. K>f ihe lint x%\'o picrure ll«es U and 12 c^f iJ^e i^cni^?, 

in the case tka? a repiresmtatJOa of s small pictu-tts; i$ to be display^ williri 
ih« outlK^e of a fuU-sca:a t«p?^ntatioii of ^iiher pkiisa^ or, if desired, the same pseitir^ 
(PIP imciimX ihh can be asy«sv$d simply by miing tfee desked Icscatson of the picture 
mmty 255 with the- low-resolution picture of the sub^e TV/4 witimt m^mfication. 

(nofj? 255 IS HH^ a4d?ess geomtor 256 is to set to a $iat« to 
1 for rnemory locations Is addr«ss«d in wMch the- small pk4«re is to 
, To mmttsi^ this th^a jmvmxy iocstlons ase represented as a frame 264 k Fig, 
26. Damg thss pm^ processing described above tbe pseseisce of the low-^re^obtion 
5 plctui^ in the siibgk TV/4 again im the advantage that die pictitre iuffennatioB required to 
perfcarm this futjetioi? is directly available lis tlie pimrs me IF, so tliat additional 
proeessisg is not nsxessan^. 

VVfien an enlaifed represejitstiotj ox a pan of the absolutely coded picture is 
be displayed the iBforjnatioa of a pan of the plctutx% for ex&iT\ple the i>a«: correspontJing 
3 to a tnste 265, is selected. The intbraiation of each pixd of the selected ,part is loaded 

:i of a group of Zx2 m«mof>' locatk>t\s. so riiat a magnitle^l tuO- 
^ of low f^um is dispMyed o*^ the display unit. Instead of repeating 
each pixel 2x2 times m tho memory the memory tmy be fxlled In aceordasce with the 

U order to magnify the tesidtiaily coded piotures the abovg step is 
performed fu&t, Su^sequesuly, i^.e pan reprecjesxted !)y the fsan^e 2(^0 is selected in ihe 
'-nibtlk- 41" V. if;c pan '.n ihc ir^m<i 2€6 eorre^p^>JKb So the pan \^Uhin the tn-ime jn the 
rcpre?^nuaoj5 262, T'^c c;-^iitsxV5 circuit 253 ?ets the niunioxx circuit r54 to a state je 
which ihe output of the residual decoding circuit 252 a>nnws:4 to the <Uta inpuis of ttie 
f 255. The addre-ss generator 25§ i§ set to a mtt in which it z 




r^c -iS-c 11!>B is te«c 

ru. m^ation v. mcb .H«t shortly feelbfe tf» fust c*)d^ pictyi^ Une .we&poaa.ng to 
iHi^ m th^ tome 266. Ato m corned e^rcuit suppfc a a^rr^rnaiid to uhe 
1 140 via the «I signal i^tli 260, wMch control ut^tt in response t£. iKi. 
v^mmaitd miMfes a search pme«ss is which the pan mm s^ciect^ coded picture % 
kxjatsd- Wto this part IS tod the rcad»out of fee pxctua- mfo-n)at;o . st^^cd ^nd tac 
IS: Captation ot the content of th^ m^imff 255 is starteu as soo- .^s t\e ivr- a e s ^ 
coded pictam Hne wMch cojresponds to ihe |,sjrt of the uj^oj^c i^,.;bm t^c traine 2it is 
r^ched. dctsctioa of tMs coded t^.cj . i,,,^ , .nt: oasis of th^ im^ 

t^umbiis ^hicn tO|iether wi& the l^nc ^>u..ronr^a. a v.->dc& LD havo bce^ jf^sened u .^s 
>eunn r£ «di coci?a ^lUva lxn.\ lh<t urc.' teo. . in t^^ejc line mmbm IN 

211 ^s:)c. A Signal from tre d^^ector cjtCL l :5l Fhe .w^rage of th^ addt^s:. mfbrn.a.i^n 
0. d.e t.g>i>n of subflfe 4TV cables a mpid to the uc^rea mto^^on k> 
ODtsined. 1 k daectjc^ of Uie re&d«out of the 4 



. to out the coded pid 
of ihe rea?rd^tig at^tt shown m Fig. IS. The sho^vn r.^ac 



of the rssad link 6 by nsin, s> - cs s 

> mw.v^. a csstoiMry read 



laformauoii tnto eorrt&poqaing ^^gs^ls. uk^ r.^c tor 
umt 214 fer moving the xml head in a 



ackirm. The mmtmmt of the reaa M 2S3 Is m^tjj^lled by a cmtsol mil The 
ssgssls cmvcn&i by the read hf-ad 2m Mt by M EFM tkcod:t>g circuit s«il 

arc i,ubic<|ucnt> applied to a CIRC Jc^rodng c^^ujt Tkt €WC fecximL v auu 

o'-'-or * sigii Inc ^u'»nTt<u?on is-fecli h^s* bsscs n-s^toivX vorra^vi. ^hc CIRC 

10 infommion added by fbrsialikg cmmt iBb pnor to msoixyig The BFM 

demcjdiJlatmg ciimt 281, the CIRC decoding circuit 2S2, and the deJormattrng Cifcujt 2B5 

the di^kJtmsing circujt ^S3 i;> ^plx*sd V5$ sn ioUs?f!^«« arcmt 286 The <j..i:ormttii>£ 
osrcuii compms an error correction dr&uit by mm\H cf %vhtch errors cannot be 
15 cor^aed b> the CIRC decoding <s.rcu5t csm bi? detected and corrected This is effected b> 
meaixS tv" ralunua^^i tn^'u-f'^ EDr ^ LCC added bv ts^e Jojniatt^tia ijiteait It^^r, Ihe 

ctHJed pixels asd/cs a Cv5.«piete cfjded fjcture hnc b) pictut^ itjrormati.on der.\ed t>om 
om or more adjacent coded p^xel» or ^jacesit eod«Jd |Sictuje htjes, Stscn a comxton can 
be effetsd simpiy by means jogn&l pwc^m uml 141 sho%n m Vxg. 25, by 
pmirammuig the costtrol drrott 253 ^ as to be i58sponsive m the em>r flag signal suppbed 
tiy the cmc decodmg dsctdt 282 to costml the addl^& genmtcr 256 <;^^h ^ sv^v x*"^ 
the ^formation an adjacest pml is read saa. at the same an.c, u^e juutupls^ u icm. 254 
5^ jtct ^ u vh,.n t. i„ c^v*. ouiptus of the pictyre mtmory are ccjnncctcd m the 
<^ .a ^.."jNvquc'^ iv h. - ix^r sn jmetator is feset to its previous sate ajid instead of 

t^o u<v,0Tt tlv -s..^.^ vO^wvS ■> s , <- "*o~mtJ0n r&ad f?i->m the picuxta me'^ory 255 i^ 
st^m4 .^t tbc *.at^a*^>^ed memon U«at<OiU 
m m the case that re^tdvs^lj coded picture Is read the in the memory 



pcrmtsimm 



The c^.p;Kiiy of fee nocture inetnary 355 is kfge, so that the .>osr pdce of 
-voca a me^r5i5r>- is c.^.^.poni^ivf.v h--\ r.-c mamty capaciry m;iy be recJuce.^ by anaiiging 
bei^e^n fee omli^plcxcr 254 sna ihc pici^re mi^rjiorv- 25S a sample r^k- ccnvertei 290 of a 
mmmary lypc, wrdch re<|ucers the number of pixels per Urn fmm m to 512, 

Fsg- ?1 ino%vs an esanapie of ihe sampie rat* convertejr 290, The present 
e>c ample co^npn^jc:. a series artsageniesjt of u|ssas^s|sliag and mt^rpQlatioa arcmt 310 &j-»d 

use of m^hm,^ coavotter 290 smhlt& a memory of 512 by 5 12 

number of c^uaifis of xmmmy locations m n mmm preferably powers of t^\^. this " 
yields a memory of isardculgjriy salisfaotory dlsaaasions. Morcx^ver, ss 8 result oi the 
i^mim of the number of memory toaom to 512 per row ihs /equixed memory read^ 
otit frequency is reauced. so that less sirisgeat je^i«s^m^ts hav^s ^ fee imposed on She 
rs«^i"Oyt speed of the memories used. 

The usealiy employed pscmsx tubes have « maxii^uni resoiurkm 
com^spcmdsng lo approximately 5 MHz, wMch con^poMs to approximately 500 pixels 
pe.T Ime, so mat the rakction of J3«ml?«r of » 



rls^soa 



The use of the sample rate c 
r«pr«tMions pimm ^ to be displayed osi a display & 
tomfier with s«fei«a«e lo Figs. 30a, 30b, 3Ck? mA 30d. 

li Fig, 3{k ikt mi'smi^ aauieral 300 refers the di?Tisni.iDns of s pknure 
socorc^ce with tise l*At TV stajjdard^ Such a piciyr^. \t\ s<.x;oraance with ^t?i; Pal TV 
suindard con5ps;>,es 575 uzifvl vKinr.i hno^. During ruwimvdon of me. Infurfnatlori m \ht 
picture menaory of 512x512 mmmty dtm^ms, 512 oi these. 5?5 useful picture lines axe 



wo 9mmm 



firs eomplgfely witnm aspect mm of the tae 3U0 as ddlsscd by the FAI T\' si<\n<,1ard, 
only a small part of tlje available t^hpt^y area hei-^g ktl mmse^, 

U Fig. 3Sb tlie f&fM<x 3ii;?0^eT3i 320 denotes & tnM\t -s>c 

oo:ionnuv xhc NTSC W stzixi^^td ^q.-,;^ 43: use.' J 'mex Jnis me^is th.« a 
ra« of a reprsivsentatioij 303 or j^e c<>3e4 jx-m-c ox^t'^i the ^icmrs nxQawts :55 
fails outSi.4e tlie outlme of 4 pierai^ m accotdance wife the NTSC standaxa 

jwesvet, If pomait-^ze represestg^ta of codciJ pictures are n^uirc4 the 
t the iielght of the pcture con^^nsls ts? ?6g pixels, the nunbe? of 
il plp^tite 575 k ascordaace mih the l»AL TV ^tandsird mi 485 m 

s<lasice With the NTSC T\^ st^nctel. Wheis a picmrn m^tamy of S12 ro^^s af memory 
bfts Is. employs?«J without the «s© of tha saispte rat? cosverre'- 2?f^ t.-'s woiod '^eaji 
a ccKled piCtote H»e does xm fit m oft« memory eo:^.jnr V^o^evc% b> f.-e u^e uf m 
^'c- xCL^e ^K'-itr 2<^C v^^s^ijv.e r-^' ^hc .Cvi^i (>.v.?u>o >nc^ of ^oS coded t-ud^ 
are t.v.vn*. ^ec o CAii<s p i,\<rc 'snv^ of vvV<uj Di\^«i, 5,c< Kit a axled pictw« rs'je caa 
be <sc^KJn?rcas*<?d ir one i>..s<<» > j '^^ ^ mou-^v ^r,^ duxi.^j -cfr<xiucUon the helghi 
ihe ?epr«t3Uoa of the piciuse stored »a the m&atorj 255 substastsaOy a>rfe»|50i^d& to 
the hdght of the picture fsmm mfwM, Is the PAL and KTSC TV stas^^rds. 

rep^vs^-nution of the coded pctars stored js th§ ptctms msmor^ 25S con^^iMk to ihe 
oiigkai mo U js tssqmml to M ojily 256 of the 512 coluRim of fee picuire tmmoty with 
t)3ctute mfbrmstion, Tlii$ Is pos&ibJe. for example, by j^ionug osly tlie evetj 0? only fee 
oad codui picture hne^* tHe mOTr>' 255, However, other mefeodi. utt&sng interpoiaao« 
•TOimques- -mav also be used. 

> » . ; \' rCv dig ru oiDcr cclu,rr^ m i -xc ,>xci\..^ mcr.on 

: iS »^ 0 < - ^ « ^-d ui witkh ody a part of the coded pimre Un«i 

stored m the. coiumns of fee picture n^.morv» 

A drawback of mtcrpolatioa techdques k that they are compaxadvely 




n ^ suited for use in the ^ 
wMcli ytcMs pfctuxijs of satisikcioo' q^^Hty M a 
the ose that *e prae mein0r> 
512x512 memory tote, tfm method asm &c s«bf?le rV/4 vu^li 384C>o 
of the sabfsic TV mx5l2 c>xm pixeh, fo^ \>ad>rg the picture 



V x\c use or isoufj^i^- ts^ii cot%>s,m jocans of which me r 
px«ls per nac an^Ovf picture ^t^.. cm be rmuoe4 r u ?t^cn 
paels per *e<j<t covi^;a Dic^urc 1 nt: of the sul>aie XV/4 to be i 
W Use 256 avaiUhjo adapisv vtctum h cf 512 c«4©a pksis each are ImdM mta its 
t' 255, Thus, 256 oolumas £>f S12 x 







WC TV sys^, ami wkise (itjaljtsris 

wMih is adapted fey usitig aalf (25^) the 

B> >.ay iUustsaum Fig. 3iV >,-o*s 
the c.arca cod^J picti (of B0x512 CvkIco r^>.el'~^ -s^ui, obtair.ed n me fi&m 
Cijfm.d bs uie r\L TV Ntaada-i, ^ k CBtre j^^ross'catAO . (A^^ w^Jm the fmm ikftm 
b> t^.e PAt st.^rx^u i-.g m by way of iUustratioa shows a portrait >.izt tepmsmo 
oi ihc ccdcvi picti^re thys ^i?L>red. The rqss^^iatk^a Mis largely ^thm th« 302 
mfin&d by the KTSC TV s 




?9DsrabKs theism of a 

NTSC *>r PAL sta«<krd, 
si'^^ isjpfesefitatiTOs of co^ed pictures iht hdgkt of the mpr?s 
coire.^f.vaas t:je aumber of siseful j«cirrc ii^es, so that Itie 
u?^reoll^' tojE repsrseatations of both t>peH 
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id ^ K-i^Titml tsic have teri 
sJata tog denwd fircrm a mmn ^ta mpsl 




!S o.r equal to 2, 

4 rsseotd mtier as dasmed Claim I, chm«enj«d that ihi; |vckgts are 
JO r\-^xxi&^ m the eom^ot s^gjial and tiie fi^mes are raiged i?i aat^ bkvks of 

N !^ a '-iv?c.< sv^ section, csch i|tp«. 

^ <\ rKwm imr^i. as c air o&in < ^.m Z ch^vnct^r.^cd ih i ; roi. aot 

conra^jnag conro? dau for oontn^Un-xg ihe rcprodoctoi. axe arra'ige« at th^ bcg^ns^^ng of 



4V 

arrafigad in fr4J«*s$, §.pMii> of cpTisec«ih« & 
amng«d as the beginsmg of each Isame, which 
fjwi &e bit pattwis formed % the osarrol data 



2, charact^rs^^d m that ihs packets are 
: *5^cl»^ Mtimapg feeing 
m s bit patters which deviates 
of the frame. 

5 A ^ecc^nl c^cf as c!aiired k any one M the pj-es edsirf, t^r-\ 

chxacjcnzed i iha? each camoi data, ht gr^j«p oi^mpnxei * sv^s.-^rcraMticn "fsi ' 'ih a 

nt ogjL Viki^^N o ^.K^fisu'nvv' ^.c^rro? ,lxn 0 > groups oils'. 'i.n > <j 
rep-, itc Dura'fn 'vho^c iTqa&-5c\ is lOli^ci *c t^Oi^^'essvS ^it v^hiv- '.^ p-^^v.-n -ecu. 

each t'^nc ba gt^ups for ©sxor-cc?rrmi<m jy'jcpos^s a^e sdd&a, wjui,*^ ot*. g <^up^ ^-e m ^ 



wo 



data m is denvM Itoro s masn data 
d coding nsles a»d ij> v^'Kch th*; oento: f k 




r.v^ p?c\j. s idgatical coats 

A v<itbod as da»«ai m Clsin 
^'^aroeu sr minios 5^ Hit a,i-o.txol signal aj^cl 




A siieibod M mm^ m CMm characterkea m mat ih^ packets 

A ne^h^v ck^meJ m anv one ilfe ^ " 'i and 9, cr.arac^er^^M 
that a s\ '^chr,,>ru i .c- h<i.\m» a logic vsi^s; j% .^s^gncd to eac:h voaasi dap bit gn>up, 
th^ logic of sjscamakste km ot coasecttjiw &mtml dsu bit gmups 




aity one of ih^ Claims S, 9, 3d ai^dl 1 , 
' bit ^ups for em>r a-irr.aicrj puu-scx r v aad^^J 
d from tite a-^ntial data t.i g-"-*-.'^ the t<k\^n^ :r. i e 

.rules, 

ftse^ c." a fcecijd corner, &c aeyj<„e vOir, ) ^^jr^ 
dm file t0 be f?cord$3d and a cmml fth t& be xecordsd ^ 



Fvrmtmmm 



mi% f<yr supplying a coatrol data s^tiai c 
I hit gimps, b^ing m mteger gycasu th^ m equal to tvvo. 
5 14. A dmcs m claimed Is Oaim ^ >;lurac*«n''<5>i \n tt< k can*ro! ^xpsal )*5 

«s^cls block compsi^^si.- a r^KK-\ ^-^i ei ^cci'O"! smd eacJj tr^.^ k vwmnsng at 

a predeteimb^ pmlrion relative to the block «iViichrr.>f5Uiii'<>fi s<.vucn 
IS. ^ device as clamed m Cte 14, ciutacienxea iMt <}&ch frarr,e ^e^ir.^ 

10 with bit gtoisps ^iot comtmfig oostrsjl data ibr contmllisg the i^^actxm, 

A d^sce as cbimed m O^m 13, <^mmm:s^ in that the imms M 

i m anrangmg toe syndinsiMoa hit groups at me bcglnisifg of eacH frasne, 
^htch bit groups fonn a prsdetwnmed bit pattern which devtaies from tbe bit patterns 
15 form^sa by the ccmtmi data bit groups in the fsasse. 

m ^ fc^ce ck^mod w any one of tl^e CIain?s iJ, 14, 15 as^ 

cna-.iv tcnx^ in * . - .n\^ th^ Ck^vtS. dm vMjj'ta' are s'dapied to 

generate i^ckels t\t grou|.5., a^e k-^gtc -v^lae^ of ttie sytichr^assauon bus of be groups 

20 os^jlssls, 

IS. ^ dsvK-« claijncd in Cimwi IS, 16 o? cbatac»e"i?f<i n> that the 

means for supplying th§t control signal compme means for addmg bis gioyp^ to each 
frame, said added Mt groups are m a predetemiaed i^Jatioti witb d^e coutrol data bst 

25 1^. A dance fbt reading a t^otd carrief m claimed in Claim L whkh dsvce 

corrr"s.s means for tssdmg the recorded fus^as, j^ecodnig aoo derrr^-'-^rng s\iC"ai$ i>:>^ 

ocupjoi: the uecodiag aad dclonnatts?>g mc*in& to prow'v^ m&m o^jia ^sgr.ai ra<d a 
30 cmmi nm coupled to tf^e decodiag and c 



data bit grmps for pacto mmd, m being smaller ihm m, 

2L A device- ^ dalmed in aalm 1? or 20, dra^ired i« that the seleoiion 

mesm comprsse. dock ^^ttofea mmjs M d^dmg a ck>ck signs! having a fr^fqucncy 
rolacevi to i-j- rar.«:o' st.v joo^ r^ue; .y tic \ s cs^e tne fec5n'.;rt.d s!£i)^s, 
^ynehrar^ssiirm nKx^as for $>^nchmjikmg me dock with the packets nj^id, smd 
mcaf,s fr.r rcaUing-m at imi om cmm% 4m hk gm«p per in mchmmsm with th 



A aevlcc as s.U!iTiCd la GMim 21, 

^Im^ m data hlacU mmmtmmtm Sis data of i 
m^:- A <feyke 3s c\mm«4 m Claim 21, c 
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I h my one of the a^m^ 21, 22 and 23, chmcteti^ed 
? tor denvioj: tac clock sigsal m th«j 
basis o,t the s>nchrojiig:^!io« Mts included m the (.xjntrol .kua bit gto^ps, 
25, A device ;^ claimed ^r, ^ny or.e o'^ tba Omnis 19, 20. 22, 23 or 24, 

charactcri2e4 in fci the contxx^ umi coatprise.^ ^rror de^^lion means ibr detecting tsxots 
in tiie se^a^tcd costfol date bit groups m the basis of tte error de;^^ioo hit grotjps, and 
ms^is for a repeated md-out of frames widj costrol data bit mm in wMch mors have 
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